Background It is a growing trend that patients seek health information on the internet to self-educate and self-diagnose, which impacts their health decisions. Objective The aim of the study was to investigate how Chinese patients undergoing elective laparoscopic cholecystectomy (LC) sought information about their disease and treatment, how they preferred the information to be presented, and how it influenced them. Methods A descriptive, cross-sectional-designed questionnaire was employed to obtain information from 248 Chinese patients undergoing elective LC in Peking Union Medical College Hospital. Results A total of 223 patients (89.9 %) sought health information from the internet. Patients searching the internet for information about LC were younger than those who did not. It varied with employment status, educational level, and household average income. Among patients searching the internet for LC information, 35.4 % felt more worried and 37.2 % felt more assured; 15.2 % went to visit other doctors and 8.5 % considered changing their treatment because of internet use. Conclusions A significant proportion of patients used the internet to obtain information about their disease. Age, employment status, educational level, and household average monthly income had an effect on internet usage for LC information. The use of the internet could cause mixed emotional outcomes among patients. Physicians should guide Chinese patients to professional websites of high quality and take time to discuss the information with patients during their visits and consultations.
Introduction
Internet use by the general population has been rapidly increasing since the early 1990s. By the end of 2009, the number of netizens in China had reached 384 million, 618 times that of 1997, with an annual increase of 31.95 million users; this is the largest population of netizens in the world. The internet had reached 28.9 % of the total population by the end of 2009, higher than the world average. Its accessibility was predicted to rise to 45 % of the population by 2014 [1] . It has been estimated that about 80 % of American and 66 % of European internet users frequently use the internet to seek online health-related information [2] , but there are no available data showing how many internet users do this in China. A conservative estimate is that over 50 % of internet users now frequently seek online health-related information. The internet has provided a novel method for patients to seek health information and play a greater role in decisions ultimately affecting their own health. More and more patients turn to the internet to gain health information and understand their condition [3] . Many of them use this information to make decisions regarding their choice of physicians or healthcare institutions [4] . However, it has been shown that the online information is often unregulated, inaccurate, deficient, incomplete, or out of date [5] .
Some studies have been carried out on the information needs of patients in Europe and North America. There is no information available on internet use by Chinese patients. There is research showing that there are gender, educational, and socio-economic differences among people who sought health information on the internet. The use of internet health information is associated with younger age and higher income and educational levels [6] , but the research studying the pattern of internet use in Chinese general surgical patients is absent.
In this study, we aimed to profile the Chinese patients undergoing elective laparoscopic cholecystectomy (LC) in our hospital who looked for internet information about their operations, determine the factors related to patients' use of internet health information before their laparoscopic cholecystectomies, identify the impact of internet information on patients' decision-making, and review the favorable and adverse effects of online information on these patients. We wanted to investigate whether and how the widely used internet influences patients' understanding of their condition and perception of their doctors.
Methods

Data Source and Study Design
This study was approved by the Medicine Institutional Review Board of Peking Union Medical College (PUMC) Hospital. We conducted a survey on use of internet health information for preoperative patients undergoing elective LC. The questions used in this survey were developed on the basis of our patients' practical situation, not on previous research. A total of 248 consecutive patients were included in this study from September 1, 2011 to September 31, 2012. All preoperative patients aged 18 years or above undergoing elective LC participated in this anonymous questionnaire survey when they came as outpatients for a consultation on their operations and a preoperative assessment, or when they were admitted to the ward before their operation. The staff explained the study design and its purpose. The survey was in the Chinese language. Completion of this questionnaire was taken as implied consent.
An English version of the questionnaire is provided in the Electronic Supplementary Material.
Statistical Analyses
The data included patient demographics and frequency of internet use and use of internet medical information. The data were summarized using descriptive statistics, with frequency distribution generated for patient characteristics and survey responses on internet use. The association analysis between patient characteristics and internet use was done by Chi square tests or Fisher's exact tests. Descriptive statistics were calculated for continuous variables using mean (SD) and for categorical data using n (%). A two-sided P value of \0.05 was considered to indicate statistical significance.
Results
Patient Characteristics
A total of 248 consecutive patients undergoing elective LC were included in this study from September 1, 2011 to September 31, 2012. They completed the questionnaire when they were admitted in the ward before their operation.
The patient characteristics are summarized in Table 1 . The mean age was 51.3 ± 7.9 years, with a range of 20-81 years. Of these 248 patients, there were 90 males (36.3 %) and 158 females (63.7 %), and 223 of the 248 patients (89.9 %) (82 males and 141 females) had sought health information on the internet. There was a significant age difference among patients who used the internet to seek health information in the different age groups of below 59 years of age and 59 years and older, respectively (P \ 0.001). Among patients below 59 years of age, 92.1 % reported searching the internet for information on LC, compared with 76.5 % of those aged 59 years or older. There was a significant difference found with regard to employment statuses (employed vs. unemployed/retired, 98.5 vs. 56.0 %, P \ 0.001). Internet use for LC information also differed by educational level; the percentage was greater among patients with a higher level of education (96.3 vs. 46.9 %, P \ 0.001) and higher income (P \ 0.001). There were no significant differences found for the use of the internet for information on LC in groups of different gender, marital status, or area of residence (Table 2 ).
Reasons for Searching the Internet for Health Information
Why did the patients who would undergo elective LC search the internet for health information? What kind of health information would they focus on? Of the 223 patients who sought health information on the internet, 202 (90.6 %) reported they wanted to verify the information regarding their condition received from their doctors; 196 (87.9 %) stated they wanted to understand further details of the procedure of LC; 112 (50.2 %) wanted to know whether there were alternative options for their disease; and 76 (34.1 %) said they still had questions after visiting the doctors, so they wanted to find the answers from the internet.
The most common types of information sought on the internet were ''What is LC and how is the LC performed?'' (100 %), ''the surgical outcome of LC'' (100 %), ''side effects/complications of the operation'' (89.2 %), ''postoperative recovery'' (51.6 %), and ''preparations for the operation'' (38.6 %). These types of information regarding LC were essential to the patients. For the most important information on the websites, patients selected a description of the LC procedures (42.6 %), pictures of pre-and postoperative appearance (30.9 %), questions and answers from other doctors about LC (16.6 %), and experience from other patients who had received LC (9.9 %). The information obtained from the internet impacted the patients' decision-making as follows: 34 (15.2 %) went to see other doctors and 19 (8.5 %) considered changing the treatment option (Table 3 ).
Characteristics and Consequences of Internet
Health Information on Patients' Decisions Reassurance, increased worries, and mixed feelings were reported by around a third of patients who searched the internet for health information (37.2, 35.4, and 27.4 %, respectively). Less than 10 % reported that the online information often contradicted their physicians' words. About half of patients were not satisfied with the information received from their doctors, while the other half were satisfied. About two-thirds of patients discussed the online information they got with their physicians. Most of the patients would not like to participate in an online forum, but would just browse it (Table 4) .
Valuable Characteristics of Websites for Health Information
When patients were asked to rate the valuable characteristics of websites for health information, they thought the following were important to them: patient-friendly language and easy to understand (69.5 %), professional source (65.5 %), and recommended by physicians (75.6 %). Less important to them were the following: well-designed website (35 %), websites with interactive communication (36.3 %), and recommended by friends (20.2 %) ( Table 5 ).
Discussion
Internet searching for health information has grown quite substantially in the last few years. Several studies have shown a number of patients use the internet to obtain additional health information because of its wide availability, frequently updated content, and multimedia forms of presenting data [2] [3] [4] [5] . More than 80 % of American patients asked physicians questions derived from their web searches [2] . Although there are no accurate data on such issues in China, it is a common feeling that doctors and general surgeons are increasingly questioned by patients as a result of internet searches.
Our study confirmed such findings in an LC-specific population. In this study, it was shown that among the patients who would undergo elective LC in our hospital, 89.9 % (223/248) searched the internet for information related to their disease condition, which was higher than the usage shown in other reports [7] , perhaps reflecting a growing prevalence of internet access in the general population compared with previous years. Age and educational level were associated with internet use, while there was no significant association with sex, marital status or area of residence, which is consistent with some reports [7] [8] [9] . We also found that employment status and household income were associated with internet use, which was not shown in some other studies [2, 10] . A possible explanation might be that China is a developing country and the expense of a computer and internet use is relatively high for a low-income family, although China has the largest population of netizens in the world. This indicated a barrier for patients in lower socioeconomic groups regarding their ability to benefit from online health information, which raises concerns about a ''digital divide'' [11] .
Physicians remain the primary information source despite newly available media [12] . In addition to obtaining information from physicians, patients due to undergo elective LC searched the internet for health information and did so for various reasons. The primary one was to verify information received from their doctors (90.6 %). The high percentage of patients seeking online verification of doctors' words derives from the very short discussion time a physician can spend on each patient. In China, one patient usually only has 5-10 min with his physician when there are many other patients waiting to see the doctor. It is, therefore, hard for them to understand their disease and condition in every detail, or to be satisfied with the information provided by their physician [2] , but the internet could fulfill such a need. Actually, patients (87.6 %) seemed to be eager to use the internet to understand procedures before admission, probably because they could not fully comprehend what their physicians had said about their disease in the outpatient clinics and physicians could not answer all patient questions in one visit, so patients had many unanswered questions (34.1 %) [13] . The internet was a good education tool, with which they searched for information on diagnosis, treatment options, side effects and complications of LC, perioperative management, and other relevant aspects of LC, with the aim of better understanding their disease and condition and knowing how to better cooperate with doctors. Patients preferred information on what LC is, how it is performed, the postoperative recovery, and what other patients who received LC experienced. They preferred websites with information they could understand easily.
Our study showed internet use may have some impacts on the physician-patient relationship. 15.2 % of patients chose to visit other doctors and considered changing their doctors while waiting for their admissions; seeing another doctor had the potential to improve the physician-patient relationship if that doctor ended up having a better relationship with the patient. 8.5 % of patients had their decisions on treatments affected or changed because of internet use. Most of our patients stated they would like to get further information about their disease after their first visit to an outpatient clinic. It was obvious that the internet had the power to impact the patients' choices in physicians and treatments in our study. The patients felt the need to pursue better treatment by themselves rather than relying solely on the doctors to get one, which showed the impact of the internet on patients' participation in decisionmaking.
Internet searching for information about elective LC had mixed positive and negative outcomes [14] , which was confirmed in our study. It may encourage some patients to participate in shared decision-making when they find valuable information about their disease and read about the personal experiences of others. They might also feel reassured when they find confirmation of physician information [15, 16] . However, internet searches could also increase some patients' anxiety, also called ''cyberchondriasis'', when they get incorrect or poor-quality information or the information does not apply to them, or is confusing, conflicting, or incomplete [17, 18] .
Only 17 patients (7.6 %) reported the information they got from the internet contradicted that from their physicians. The main reason patients searched the internet in our study was to verify information received from their doctors; verification seems to be an important motivation for searching online health information. It is very reasonable that the patients searched the internet for health information because they were not satisfied with the information from doctors. But in our study, although about half of patients were not satisfied with the information offered by the doctors, they reported that they had other motivations or worries that made them want to learn more and thereby better understand their disease condition. Most of the patients did not question the judgment of doctors; they merely wanted more information [2, 19, 20] . Their consultation with the internet may be associated with considering more treatment options [21] . About two-thirds of patients wanted to discuss internet information with their physicians. They reported that the anxiety created by reading the internet information was reduced by discussion with doctors. In those who did not want to, patients reported that it was not necessary to discuss the information with doctors who they strongly trusted. These findings mirrored the literature [19] .
The internet is a valuable and relatively viable resource to offer patients information about their diagnosis, treatment options and other relevant aspects. Patients thought they preferred websites with patient-friendly language, straightforward contents, and professional sources, and those recommended by physicians. Of all surveyed, 76.5 % patients would browse the websites recommended by their physicians. They found that there was pointed information in these websites that could give them favorable answers without seeing their doctors. It showed they thought the websites recommended by their physicians were reliable with accurate and high-quality information to get them better informed. These data could provide references for health websites.
Limitations
The present study did have some possible biases and limitations. This study may have the biases inherent to selfadministered cross-sectional surveys. About one-third of patients were from rural area, with limited education. This could create a bias as more educated urban patients may have better access to a computer at work or at home than rural patients with less education. The same thing may happen regarding the aspects of household income and access to computers. This study had a small sample size; it would have been more powerful with a larger sample size. Another limitation to our study was that this study was conducted in a single institution, so the results may not reflect the internet use patterns in the general LC patient population. Regional data are often useful to compare with a large area or even national data to identify the similarities and differences within China, promoting further inquiries and results. Because almost all patients did seek information on the internet, it was difficult to appreciate the differences between those who used the internet and those who did not. Even though some of the factors were statistically significant, it is not clear that they are meaningfully different in the real world.
This study did not investigate how patients changed their behavior because of seeking health information on the internet. This would be an interesting issue for future studies. Future studies should investigate how to best educate patients on health information with the internet.
Conclusion
In the age of information, the internet is definitely a significant source. More and more of our patients use the internet to seek information to further understand their disease. Doctors could make better use of the internet by developing current evidence-based information for the internet, guiding patients toward high-quality websites, and teaching them how to locate information and check its credibility. Sharing our findings with more physicians will help improve the education of patients; reduce confusing, conflicting, or overwhelming information; facilitate the information exchange between physicians and patients; and boost the doctor-patient relationship. People who would undergo elective LC prefer to find information about the operation and experiences from doctors and patients, and value the inclusion of such on information-based websites. Health professionals can help patients by referring them to appropriate websites and discussing the information during visits and consultations.
